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earthquake,  and the majority of these measurements were
made on long-period  seismographs  developed in the  United
States.     Unfortunately,   today,   only in a  few U.S.   seismo-
graph stations can one find ultra-long-period seismographs
that can record with high  fidelity both the  spheroidal  and
torsional modes of the Earth and long-period mantle waves.
Fortunately,   the global  distribution of such  stations  is
better with,   for example,   the digitally recording Seismic
Research Observatory   (SRO),  Abbreviated Seismic  Research
Observatory   (ASRO)    [modified High-Gain,   Long-Period   (HGLP)
system],   and International Deployment of Accelerographs
(IDA)  world networks   (see  Figure 2.1).     These networks
have,  however,   at present only four of  their  stations   in
the coterminous United States.

We cannot,  of course,   be content with  past accomplish-
ments.     Instrumentation is available  at  reasonable  costs,
which would raise the resolution of U.S.   and overseas
earthquakes by an order of magnitude  and  open doors to
new and important  lines of research on earthquake-hazard
mitigation,   source mechanisms,   Earth  structure,   earthquake
prediction,   the distribution of mineral  resources,   and
related energy matters,   such as  the  study of geothermal
regions and sites  for nuclear-waste disposal.

What are some of the basic research problems  that  need
enhanced observations  for  their solutions?    An  illustra-
tion is the study of  surface waves  from earthquakes  in   the
United States.     The broadband characteristics of a modern
digital network such as  the proposed National Digital
Seismograph Network   (NDSN)   would allow use  of wave   forms
from earthquakes as  small  a,s Mj, -  3  to determine  scmreo
mechanism,  depth,   and source spectrum.     The  current net-
work of stations does not have this capability   (soe Appen-
dix B).    These studies would provide important information
regarding regional tectonics,   the state  of stress in  the
Earth's crust,  and the nature of strong ground motions.

Second,  greater resolution could be obtained  for studies
of the Earth's mantle and core by the  use of seismic-wave
amplitudes,  arrival times,  and wave  forms  from toleseinmie
events.    Recent theoretical progress,  particularly wibh
synthetic seismograms,   allows seismologists  to determine
detailed 'Structure within the Earth by measuring changes
in wave form across a seismic array of continental   dimen-
sions.    The NDSN network supplemented by the Canadian and
Mexican networks   (see Appendixes C and D) ,  would provide
key data for such studies;   at present/   no network of  th.i H
capability is contemplated elsewhere.     There are  a number
of source areas,  such as Novaya Zemlya,   Kazakhstan,